
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
HANAA ALY  



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  يق الالكتروني والميكروفيلمالتوث

 
HANAA ALY  

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 ن المادة التي تم توثيقها وتسجيلهانقسم بالله العظيم أ

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 
 

HANAA ALY  



 
  

 

 

 

 

" سُبْحَانكََ لََ عِلْمَ لنَاَ إِلَّا مَا 

 عَلامْتنَاَ إنَِّكَ أنَتَ الْعلَِيمُ الْحَكِيمُ " 

 ( 32سورة البقرة: الآية )

 

 



 
  

 

Effect of Magnesium Oxide Irrigating 

Solution on Human Cells’ Viability And 

Extracellular PH Change 

 

 

Thesis submitted to the Faculty of Dentistry 

Ain Shams University 

For 

Partial fulfillment of the requirements for the Master degree in 

Endodontics 
 

 

 

 Submitted by 

Nourhan Mohamed Aboulela El-Sayed 

B.D.S. Ain Shams University (2014) 

 

 

Faculty of Dentistry 

Ain Shams University 

2021



ii 
  

 

Supervisors 
 

Prof. Dr. Abeer Abdel Hakeem El-Gendy 
Professor of Endodontics 

 Endodontic Department, 

Faculty of Dentistry, Ain Shams 

University 
 

 

 

 

Dr. Tarek Moustafa Abdel Aziz 

Lecturer of Endodontics 

Endodontic Department, 

Faculty of Dentistry, Ain Shams 

University



iii 
 

Acknowledgement 

First and foremost, thanks are due to ALLAH, the 

most beneficent and merciful. 

 

I would like to express my sincerest gratitude to Prof. 

Dr. Abeer Abdel Hakeem El-Gendy, Professor of 

Endodontics, Faculty of Dentistry, Ain Shams 

University for her advice, much appreciated help, 

valuable remarks and meticulous revision throughout 

the course of this work. 
 

I would like also to thank Dr. Tarek Moustafa 

Abdel Aziz, Lecturer of Endodontics, Faculty of 

Dentistry, Ain Shams University for his continuous 

supervision, guidance, encouragement, and support. 

 

I cannot express enough thanks for  Dr. Eman Fathy, 

who provided me with the experimental material and 

guidance. I really appreciate her knowledge and 

support. 

 

A special thanks goes to my colleague Mohamed 

Salah El-Wakeel for his precious help throughout 

this work. 



iv 
 

 

Dedication 

This work is dedicated to…. 

  

My parents who have been a constant source of 

emotional and moral support in every aspect of life, this 

thesis would certainly not have existed without them. 

 

My sister and brother who have always been there to 

support and encourage me throughout my journey, it 

wouldn't have been the same without them. 

 

And last but definitely not least to my professors, 

colleagues and friends at the Endodontic Department, 

Ain-Shams University, with whom I spent wonderful 

time and learned a lot that, will certainly help me in my 

life. 

 



 

v 
 

 
List of contents 

• List of tables…………………………………………….vii 

• List of figures…………………………………………….ix 

• List of abbreviations……………………...………....….xii 

• Introduction ........................................................................ 1 

• Review of Literature .......................................................... 3 

I) Root canal irrigation………………………………….………….3 

I.A) Conventional root canal irrigation………………………………….3 

I.B) Nanoparticulate irrigants……………………………………………9 

II) Effect of canal irrigants on human cells…………………..……15 

• Aim of the study ............................................................... 32 

• Materials and methods .................................................... 33 

A) Irrigants preparation……………………………………………….35 

B) Harvesting of Dental Pulp Stem Cells……………...…….………..40 

C) Grouping and classification………………………………………..46 

D) Evaluation………………………………………………….……....48 

D.1. Cell Viability Testing………………………………………….....48 

          a) MTT assay ………..…………………………………………48 

          b) Trypan blue staining…………………………… …………...49 

D.2. Assessment of PH of DPSCs treated with various solutions….…52 

E) Statistical analysis………………………………………………….53 

 



  

vi 
 

 

• Results ............................................................................... 54 

• Discussion ......................................................................... 69 

• Summary and conclusion ................................................ 82 

• Recommendations………………………………………87 

• Appendix ………………………………..…………...….88 

• References ......................................................................... 92 

• Arabic Summary ................................................................ ۱ 



 

 

vii 
 

List of tables 
 

Table (1): Materials, instruments and devices used in the study

 ............................................................................................... 33 

Table (2): Mean O.D and % viability of cells obtained from MTT 

assay ....................................................................................... 57 

Table (3): Mean optical density + standard deviation (SD) 

obtained after 1 hour incubation of cells with tested irrigants 59 

Table (4): Mean optical density + standard deviation (SD) 

obtained after 24 hours incubation of cells with tested irrigants

 ............................................................................................... 60 

Table (5): Mean optical density + standard deviation (SD) 

obtained after 72 hours incubation of cells with tested irrigants

 ............................................................................................... 61 

Table (6): Mean optical density + (SD) obtained after exposure 

of cells to different irrigation solutions along different 

incubation periods. ................................................................. 62 

Table (7): Cell counts obtained for hDPSCs cultured with 

different irrigating solutions after 72hrs incubation ................ 63 

Table (8): Mean % viability+(SD) obtained after 72 hours 

incubation of cells with tested irrigants .................................. 64 



 

 

viii 
 

Table (9): PH measurements for hDPSCs cultured with the 

tested solutions for three-time intervals (1 hour, 24 hours and 

72 hours) ................................................................................ 65 

Table (10): Correlation analysis for the PH pattern obtained 

from hDPSCs cultured with the tested solutions at three-time 

intervals (1 hour, 24 hours and 72 hours) ................................ 66 

Table (11): Correlation analysis for PH pattern obtained from 

hDPSCs cultured with different solution and % viability of the 

cells ........................................................................................ 67 

 

 

 

 

 

 

 

 

 

 

 



 

 

ix 
 

 

List of figures 

Figure (1):  Photograph showing 5% Sodium hypochlorite 

solution .................................................................................. 35 

Figure (2): Photograph showing 5mg/L Magnesium oxide 

microparticles solution ........................................................... 36 

Figure (3): Photograph showing Magnesium oxide 

microparticles powder ............................................................ 36 

Figure (4): TEM image of MgO nanoparticles at different scales 

(500nm and 200nm) ................................................................ 38 

Figure (5): Diagram showing XRD Pattern of prepared MgO 

nanoparticles .......................................................................... 38 

Figure (6): Photograph showing Magnesium oxide nanoparticles 

powder ................................................................................... 39 

Figure (7): Photograph showing 5mg/L Magnesium oxide 

nanoparticles solution ............................................................ 39 

Figure (8): Photograph showing 17% EDTA Solution ................ 40 

Figure (9): Photograph showing Extracted molar immersed in 

PBS, antibiotics and preservative media ................................. 41 

Figure (10): Photograph showing Fragments of dental pulp in 

petri dish containing PBS and antibiotics ................................ 43 

file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430116
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430116
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430117
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430117
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430120
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430120
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430121
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430121
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430122
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430123
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430123
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430124
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430124


 

 

x 
 

Figure (11): Photograph showing Cell pellet after pulp tissue 

digestion ................................................................................. 44 

Figure (12): Microscopic image showing hDPSCs’ initial culture 

in DMEM media, Image illustrating few colonies of cells with 

increase in cell count (black arrow). The cells showed normal 

morphology. Image was captured by Labomed Vega Digital 

Camera (Labomed, USA), the magnification power was 40x. .. 44 

Figure (13): Diagram showing the experimental Groups ......... 47 

Figure (14): Photograph showing well culture plate during MTT 

Assay ...................................................................................... 49 

Figure (15): Photograph showing Hemocytometer .................. 51 

Figure (16) Illustrating Hemocytometer cell counting, A: 

Photograph showing Hemocytometer counting grids, B: 

Microscopic image showing Trypan blue cell-staining; arrowed 

blue cells are dead .................................................................. 51 

Figure (17): Photograph showing ADWA PH meter ................. 52 

Figure (18): Diagram illustrating characterization of hDPSCs 

using Multiparametric analysis: a representative FCM dot plots 

showing the gate protocol for cells. The hDPSCs were stained 

with stem cells markers (CD73, CD44 and CD45). The CD73 and 

CD44 positive cells were gated in crossponding to CD45. ........ 54 

file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430125
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430125
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430126
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430126
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430126
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430126
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430126
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430127
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430128
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430128
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430129
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430130
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430130
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430130
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430130
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430131
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430132
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430132
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430132
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430132
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430132


 

 

xi 
 

Figure (19): A linear regression plot illustrating optical density 

results obtained along different incubation periods of cells 

cultured with tested irrigants .................................................. 58 

Figure (20): Bar chart showing mean optical density results 

obtained after 1 hour .............................................................. 59 

Figure (21): Bar chart showing mean optical density results 

obtained after 24 hours. ......................................................... 60 

Figure (22): Bar chart showing mean optical density results 

obtained after 72 hours. ......................................................... 61 

Figure (23): Bar chart showing mean O.D upon exposure of cells 

to irrigation solutions along different incubation periods. ...... 62 

Figure (24): Bar chart showing Percentage viability of hDPSCs 

after 72 hours incubation with different irrigation solutions ... 64 

Figure (25): Bar chart showing correlation of the PH pattern 

obtained from hDPSCs cultured with the tested solutions at 

three-time intervals (1 hour, 24 hours and 72 hours) .............. 66 

Figure (26): XY (Scatter) illustrating negative correlation 

between PH of culture media and % Viability of hDPSCs in all 

the tested groups .................................................................... 68 

 

 

 

file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430133
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430133
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430133
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430134
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430134
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430137
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430137
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430138
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430138
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430139
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430139
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430139
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430140
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430140
file:///C:/Users/Owner/Desktop/final%20thesis.docx%23_Toc86430140

